The purpose of this note is to study the estimation of errors of the Mann iterative process with random errors. It is shown that the accumulative errors in iterative process is bounded and the errors is controllable with some conditions.
Throughout this note, X is assumed a real Banach space. In 1953, Mann [2] introduced the sequence {x n }, called Mann iteration sequence, defined by x 0 ∈ K, x n+1 = (1 − α n )x n + α n T x n (n 0), (0.1)
where K ⊂ X is a nonempty convex subset, T : K → K is a mapping and {α n } is a real sequence in (0, 1) satisfying some conditions. In 1995, Liu [1] [4] ). It is our purpose to study the Mann iterative process be influenced by the random errors. The results show that the accumulative errors in iterative process is bounded and the errors is controllable in a permissible range if we can select an {α i } ∞ i=0 appropriately in (0.1). Suppose that T : X → X is a mapping. For any x n ∈ X (n 0), define the error of T x n by u n = T x n − T x n , where T x n is an exact value of T x n , in other words, T x n is an approximate value of T x n . It is easy to know that { u n } ∞ n=0 is bounded from the theory of errors. Hence, we set M := sup{ u n : n 0}, which is called the bounds on absolute error of {T x n } ∞ n=0 . In the Mann iterative process, the errors, for the most part, come from T x n and the errors of last iteration will affect next. So, we have
By induction, we have
for all n 0. Putting
for all n 0. Obvious, the errors of iterative process, after n + 1 times iterations, are added up to S n . Now we prove a main result as follows.
Theorem. Let T and S n be as above, then there exists a constant
Proof. In fact, from (0.2) we have
From this theorem, we obtain some results as follows.
(i) The accumulative errors in the Mann iterative process is bounded and it is not more than the bounds on absolute error of
e., k = 1/2. It implies that S n M/2 (n 0). In particular, for any ε ∈ (0, 1), taking α i = ε/2 i+2 ,
Consequently, k < ε. It implies that S n < εM (n 0). Hence, the random errors is controllable in a permissible range if we can select an {α i } appropriately.
